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Table S1. Data Collection and Refinement Parameters from Rietveld Refinement of Eu9Cd4-xCM2+x-y!ySb9 (CM = 
Ag and Au, ! = vacancies) Compounds 
CM  Cu Ag Au 
space group Pbam 
T (K) 293 K 
a (Å) 12.9162 12.9466 12.9664 
b (Å) 22.7859 23.0142 23.0120 
c (Å) 4.7082 4.7618 4.7564 
V (Å3) 1385.7 1418.8 1420.5 
λ (Å) 1.54051 Å 
2θ (deg) 10° – 80° 
Rp 2.98 3.56 4.72 
Rwp 4.38 5.01 7.80 
GOF 1.77 1.86 2.30 
 
 
Table S2. Thermal Diffusivity Values for Eu9Cd4-xCM2+x-y!ySb9 (CM = Ag and Au, ! = vacancies) Compounds 
Cu Ag Au 
Temperature/K Diffusivity/(mm^2/s) Temperature/K Diffusivity/(mm^2/s) Temperature/K Diffusivity/(mm^2/s) 
300.85 1.455 298.45 1.231 300.65 1.47 
320.95 1.42 324.85 1.219 323.05 1.496 
372.85 1.382 372.75 1.201 372.65 1.489 
422.85 1.338 421.65 1.195 422.75 1.475 
472.85 1.282 470.65 1.122 472.85 1.433 
523.35 1.082 523.25 1.012 522.95 1.36 
573.45 1.062 575.25 0.97 572.85 1.324 
623.45 1.045 624.75 0.93 622.85 1.317 
673.35 1.043 674.35 0.9 672.85 1.296 
723.35 1.034 724.15 0.85 722.85 1.271 
763.15 1.021 763.55 0.8 762.85 1.273 
747.65 1.023 746.75 0.829 747.65 1.238 
647.35 1.065 645.05 0.902 647.65 1.229 
547.45 1.097 545.25 0.969 547.65 1.328 
447.65 1.312 445.85 1.121 447.75 1.447 
348.15 1.395 346.05 1.179 347.75 1.5 
320.75 1.412 324.45 1.186 323.25 1.507 
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Figure S1. Wyckoff Site Transformation from the Space Group Pbam (no 55) to Pmc21 (no 26).  
 
 
 
 
 
Figure S2. Transformation of the transition metal positions TM(1), TM(2), TM(3) for the four ordered models 
(model i, model ii, model iii and model iv) used for the calculation of band structure. 
 
Figure S3. Calculated electronic density of states (DOS) for four different models of Cu-stuffed Eu9Cd4Sb9 showing 
the partial contributions of Eu (pink), Cd(dark blue), Cu (light blue), Sb (orange). The position of Fermi level 
corresponding to experimental composition Eu9Cd3.7Cu1.5Sb9 is shown as red line. 
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Figure S4. Band structure form models (i), (ii) and (iii). The position of Fermi level corresponding to experimental 
composition Eu9Cd3.7Cu1.5Sb9  is shown as red line.  
 
 
 
Figure S5. Partial contributions from the Cu (green), Ag(red) and Au (blue) states to the calculated DOS of model 
(iv) of Cu, Ag-, Au-stuffed Eu9Cd4Sb9. Insert shows the enlarged portion of DOS close to the Fermi level. The 
position of the Fermi level corresponding to the experimentally observed composition are shown as green, red or 
blue lines for the Cu-, Ag-, Au-stuffed Eu9Cd4Sb9 compositions, correspondingly. 
 
 
Figure S6.  The heat capacity measurements for Eu9Cd3.82Au1.24Sb9 pellet by the TG-DSC method from 350 to 600 
K. The purple dotted line indicates the heating and cooling process showing the amount of absorbed/released heat to 
raise/decrease the temperature of Eu9Cd3.82Au1.24Sb9 pellet by one degree. The peak at ~ 500 is due to the melting of 
the residual tin. The fitting line (red dashed line) to the rest of the data (excluding the area of the tin melting point) is 
attributed to the heat capacity of Eu9Cd3.82Au1.24Sb9 pellet.  
